Introduction
Since 2000, the international and domestic business environment has changed dramatically. The development of coastal cities has been restricted by the lack of natural resources and the increase of factor costs [1] . Some traditional industries have encountered challenges. At the same time, with the advantage of low labor cost, adequate raw materials and various kinds of preferential policies, the less developed areas have become more attractive to the traditional industries. With the market and government policy jointly exerting force and adjusting the industrial structure, those industries at the bottom of the industrial chain will be transferred to the central and western regions whose economy is less developed [2, 3] .
The government needs to take a more holistic view and take a more cautious approach when it comes to polluting industries transfer. At the same time, consideration and evaluation from more levels are needed, so it is urgent to study the effect of pollution industries transfer. This paper studies the effect of pollution industries transfer from two perspectives: economy and environment.
Measurement of pollution industries transfer
Due to the diversity of resources, regional advantages, economic development and environmental regulations, some industries have achieved the rearrangement of the industrial space either passive or actively implementing. In 2006, the state council issued 《The first national survey of pollution sources》 , which stipulates 11 heavy pollution industries. Considering the availability of data, this paper mainly studies 10 heavy polluting industries except the Manufacturing of leather, fur and feathers (velvet) and their products.
Pollution industry transfer measurement model
In this paper, the measurement is expected to reflect the industry relative changes, so the industry competitiveness factor model has been selected [4, 5, 6] . This model calculates the change of industrial competitiveness which reflects the relative change and excludes the change caused by the own development pollution industries. The trend and characteristics of industrial transfer are measured by calculating the change of industrial competitiveness coefficient of each province.
The assumptions of the model construction include: (1)The quality of consumer goods is only reflected in price and output value. (2) Total output equals total demand. (3)There is no import and export. (4) The per capita consumption structure and consumption level across the country.
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The ICij is the industry competitiveness coefficient of i industry in j region; Qij represents the output of the i industry in j region; Lj is the population of the j region; represents the per capita output of the i industry in j region; represents the demand per capita of the i industry.
The calculation results of polluting industries transfer
According to the model 1-1, the competitiveness coefficient of each province's pollution industry is shown in the following table: The following conclusions can be drawn from the above estimates:
(1) In the current stage, there is a transfer of industries in China, but relatively few provinces are transferring the polluting industries out, and most of the provinces are engaged in polluting industries.
(2) The polluting industries in China is transferred from the eastern region to the central and western regions.
(3) The transfer of pollution industry has experienced different stages, first from the east to the central, and then to the west.
(4)The transfer of polluting industry in China is decentralized. In the process of transferring polluting industries from the east to the outside, there is more than one province to transfer polluting industries out, and the provinces who undertake polluting industries are not concentrated in a few provinces.
(5) Transfer of polluting industries in China also shows the characteristics of incomplete. Although the polluting industries in China began to transfer, most of polluting industries still mainly developed in the east in 2014, and the competitiveness of polluting industries central and western regions is weak.
Empirical study on the economic effect and environmental effect of pollution industry transfer

Hypothesis of economic effect and environmental effect of pollution industry transfer Economic effect hypothesis of pollution industry transfer
With the transfer of polluting industries, the scale of the corresponding industries will be further expanded, which will not only enable the enterprises who transferred in to realize the economies of scale, but also further promote the concentration of factors, As a result, the factors and products will be more abundant, the cost of elements will be reduced and new industries will enter. The newly transferred industries tend to have higher technical levels relative to those in receiving area, which will lead to the spillover effect of technology. This technology spillover is not limited to the transferred-in industries, but also overflows to the related industries, which promotes the local economic production efficiency and economic growth.
In this paper, the development of polluting industries indicates the transfer of pollution industry. Therefore, this paper makes the following assumptions:
H1: the development of pollution industries promotes the development of economic.
Environmental effect hypothesis of pollution industry transfer
According to the pollution paradise hypothesis, as the polluting industry moving, the contaminant is transferred from the transferred-out areas to the i transferred-in areas, which makes the polluting industry acceptance zone a "polluted paradise". According to the Kuznets Curve, leveraging the polluting industries to develop the economy will worsen the environment, and the environmental pollution problem will be alleviated after the economy has developed to a certain level. In addition, according to the negative externalities of the environment, the development of industry will cause environmental pollution, but with the transferring of polluting industries, the spillover effects of pollution treatment technologies and the scale effect of centralized pollution control will be beneficial to alleviating environmental problems. Due to the fact that this article has only studied the circumstances from 2007 to 2014, and based on the circumstance of these pollution emissions, it is preliminary to determine that the development of the current polluting industry has been largely a negative impact on the environment. The main pollutants studied in this paper include industrial wastewater, industrial solid waste, industrial waste gas and sulfur dioxide. The polluting industries have the same effect on them, so here's the following assumption:
H2: The development of polluting industries has resulted in an increase in industrial waste water emissions.
H3: the development of polluting industries has resulted in an increase in industrial solid waste emissions.
H4: the development of polluting industries has resulted in an increase in industrial waste gas emissions.
H5: the development of polluting industries has resulted in an increase in sulfur dioxide emissions.
The empirical research on the economic effect of pollution industries transfer Variable selection and data source
Economic development is influenced by many factors. This paper takes the development of pollution industry as the main research variable and studies its influence on economic development. This is the basis for the selection of variables, explanatory variables and corresponding control variables. In this paper, the per capita GDP in the corresponding period of each provinces is selected as the explanatory variable, which reflects the level of economic change in the region.
The results of explanatory variables and control variables include: pollution industry transfer, capital, human capital stock, trade openness, research and development strength and other non-polluting industries. The data used in this section is from the 《China Statistical Yearbook》 (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , the Provincial Statistical Yearbook and EPS database.
Model Establishment
In order to verify the effect of industrial transfer on economy, the corresponding control variables that have an impact on the economy are selected. The model is built as follows:
（2-1）
i represents a region, t represents a period. Yi,t is the explanatory variable, indicating the level of regional economic development. Ri,t is the main explanatory variable, representing industry transfer. Ki, t, HLi, t, MYi, t, QTi, t,, Ai,t are the control variables, respectively representing the capital, human capital stock, trade openness, other non-polluting industries and R&D intensity.
is a constant term, is the regression coefficient, is the disturbance term.
Analysis of the economic effect of pollution industry transfer
In this article, the panel data is used to make a regression by Eviews8 software. Firstly, the unit root is tested, and because all variables are stationary and had long-term co-integration relationship, the fixed effect model was selected through Hausman test. The regression results are as follows: 106.815 Note: *、**、*** respectively represents that the result is significant under 10%,5%,1% level.
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According to table 2, the corresponding t-value of the pollution industry's competitiveness coefficient is positive and significant at the 1% level, which validates the hypothesis H1: the polluting industries have a promoting effect on the economy. It promotes the economic development of transfer-in zone to undertake the relevant industries. At the same time, the economic development of transfer-out zone will be damaged due to the transferring out of related industries.
According to the control variable reaction, capital accumulation, human capital stock, other non-polluting industries and research and development strength had a promoting effect to the economy, while the effect of trade openness on economic was uncertain.
Robustness test of the economic effect of pollution industries transfer
In order to further enhance the reliability of the regression results, the proportion of the output value of the pollution industries in each province to national pollution industry output value is used to as a substitute for the competitiveness of polluting industries for robustness testing [5, 9] . The test results are as follows: The empirical research on the environmental effect of pollution industries transfer
Variable selection and data source
To study the environmental effects of polluting industries, four kinds of pollutants are selected as environmental indicators, including industrial wastewater, industrial solid waste, industrial waste gases, sulfur dioxide.
The emission of pollutants is affected by a variety of factors. the indicators selected in this paper include: pollution levels, economic development level, pollution industry transfer, human capital stock, trade openness, the industrial structure, the level of science and technology, regional population factors and environmental governance level. All the data used in this section is from the 《China Statistical Yearbook》 (2007-2015), the Provincial Statistical Yearbook and EPS database.
Model establishment
According to environmental Kuznets Curve theory, there are a variety of relationship between the economic growth and pollutant emission, The environmental Kuznets Curve can be shaped like N, inverted-N, U, inverted-U, linear and so on [7] [8] [9] [10] . The environmental pollutant emission is affected by many factors, so the model is as follows:
（2-2）
i represents the regions, and t represents the year. Q is explained variable which stands for pollution levels. Per capita GDP（gdp）is selected as a variable, and the second and third item of the level of economic development are added. The economic development level and the industrial transfer situation are the main explanatory variables, The industrial transfer is represented by Ri, t. ZB, MY, JG, KJ, RK, ZL are the control variables, among which ZB represents the capital intensity, MY represents the trade level, JG represents the industrial structure, KJ represents the technology level, RK represents the regional population factor, ZL represents the level of environmental governance.
is the disturbance term.
Analysis of environmental effect of pollution industries transfer
Using data from 30 provinces, cities and autonomous regions of China from 2007 to 2014, the relationship between the four types of pollutant emission indicators and economic growth and the development of polluting industries were examined. The data is stable, and the variables have a co-integration relationship. The results of regression test are as follows: Table 4 Results of environmental Kuznets Curve and environmental effect of polluting industries transfer Note: It's the value of t-value in brackets, *、**、*** respectively represents that the result is significant under 10%,5%,1% level.
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According to the test results, the environment Kuznets Curve of industrial solid waste shows inverted-U type, which means the solid waste discharge increases with the economic development firstly, and then starts to decrease after the inflection point reached a turning point. The SO 2 environment Kuznets Curve shows a u-shaped type. As the economy develops, and sulfur dioxide emissions are gradually reduced before the turning point. The environmental Kuznets Curves of industrial waste water and industrial waste gas do not exist, and the test results are not significant. Therefore, the economic development has no obvious impact on industrial waste water and waste gas emissions.
The effect on industrial wastewater and industrial waste gas of polluting industries transfer is clearly positive, which is consistent with H2 and H4 hypothesis. The development of polluting industries has resulted in an increase in industrial waste water and industrial waste gas emissions. With the polluting industry transferring out, the emissions of industrial waste water and gas will be reduced. The relationship between the emissions of sulfur dioxide and the development of polluting industries has failed to pass the test, but its symbol still proves that the development of polluting industries will lead to the increase of sulfur dioxide emissions. The emission of industrial solid waste has been significantly tested, but the result is contrary to hypothesis H3.
the robustness test of the environmental effect of pollution industry
In order to further enhance the reliability of the regression results, the proportion of the output value of the pollution industries in each province to national pollution industry output value is used to as a substitute for the competitiveness of polluting industries for robustness testing [5, 9] . The test results are as follows: Table 5 The robustness test results of the environmental effect of pollution industry Note: It's the value of t-value in brackets, *、**、*** respectively represents that the result is significant under 10%,5%,1% level.
Advances in Engineering Research, volume 120
Comparing table 4 with table 5 , the symbol and significance of data tend to be consistent, so it is considered that the result is reliable.
conclusions and policy recommendations
Through the industrial competitiveness coefficient model and the Tobit regression model, the effect on economy and environment of interprovincial pollution industry transfer in China has been studied. It has been found that the pollution industries have transferred from the east to the central and western regions. The transfer of polluting industries is decentralized and incomplete. As pollution industries become more competitive, it is playing a more important role in promoting the economic development, which means that the transferring-in of pollution industries will benefit the economy while it will damage the economy development to transfer polluting industries out.
The shape of the environmental Kuznets Curve is different for different pollutants: the environmental Kuznets Curve of industrial solid waste is inverted U-type, the environmental Kuznets Curve of sulfur dioxide is U-type, while the environmental Kuznets Curves of industrial waste water and gas do not exist. Namely, the development of pollution industries increases the discharge of industrial waste water and industrial waste gas, and reduces the emission of industrial solid waste. The impact on sulfur dioxide emissions of the development of polluting industries is uncertain. Therefore, the development of polluting industries does not necessarily lead to an increase in pollutant emissions. The transfer of interprovincial industry is conducive to economic transformation and upgrading in more-developed regions. This will divert resources from polluting industries to higher-value, cleaner industries. On the one hand, the economically underdeveloped areas which undertook the pollution industries can fulfill their environmental obligations (the domestic consumption of polluting industrial products should be borne by the local people), on the other hand, the economic forces brought by the polluting industries will drive the development of other industries.
But because the current industrial transfer in China is still a short-term effect, it has not been a win-win situation for the economy and the environment. China adheres to the path of sustainable development, so it cannot blindly pursue economic output and neglect its impact on the environment. At the same time, it's necessary to attach importance to economic development. In view of this, the main recommendations of this paper are as follows:
(1) Each of the provinces should transfer the polluting industries out step by step according to the conditions of the region. With the pollution industry transferring out, the government should also actively promote the transformation and upgrade of industries, plan the industry layout reasonably, shorten the time of idle resources and adjust the resource utilization way, so that the optimal allocation of resources can be realized at an earl time.
(2) Because of the negative externality of the environment, the Chinese government needs to take action from the perspective of the whole, to set up policies on environmental protection and industrial transfer on the basis of market forces, to improve the efficiency of investment in pollution control and education and allocate funds reasonably.
(3) The corresponding environmental regulation policy must be formulated according to the environmental bearing capacity of the province. The supervision and management of pollution industries' development must be strengthened at the same time. This will prevent the pollution industry from overextending and limit the development of polluting industries to the extent that the environment can bear.
(4) The key to reducing pollutant emissions is the focus and call at the national level and the implementation of policies at the provincial level. The measures taken by the provinces in which the discharge of pollutants has been reduced should be summarized and promoted from the height of the policy.
(5) The central and western regions should learn from the practice of developed provinces, to promote the practice of centralized pollution controlling and control the discharge of pollutants within a reasonable range.
(6) Local government should strengthen publicity to guide the public and entrepreneurs to focus on environmental pollution problems and strive to make breakthroughs in the field of pollution control. For those who have made outstanding contributions, the government should give corresponding incentives to increase innovation and entrepreneurship.
(7) Environmental regulation should gradually cover different regions. Only under the similar environmental regulations, the transfer of the industries will not be to avoid the environment regulation, but to upgrade and develop better. This will force the enterprises to carry on the transformation and upgrading and make them update the technology and promote cleaner production.
